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METEOROLOGICAL TECHNICIAN 


A meteorological technician is a highly trained weather 
observer who makes and records detailed observations of 
atmospheric pressure, temperature, humidity, wind at the sur- 
face and in the upper air. The observed data are coded, trans- 
mitted on teletype and radio networks, and plotted on charts for 
analysis and forecast preparation by a meteorologist. In 
addition, experienced technicians present weather informa- 
tion to meet all user requirements. 


HISTORY AND IMPORTANCE 


Meteorology, the study of the behavior of the atmosphere, 
has engaged the interest of many intellectuals over the past 
2,000 years, including Plato, Aristotle and Galileo. At first 
the study of meteorology consisted of observing and record- 
ing weather data as a result of man’s curiosity about the world 
in which he lived. These early observations led to the per- 
fection of devices to measure certain characteristics of the 
atmosphere such as pressure, temperature, humidity, wind speed 
and precipitation. The barometer, thermometer, and rain gauge 
are still the basic instruments of meteorology, although radio, 
radar, electronic computers, and most recently, the orbiting 
weather satellites which observe clouds, radiation, and other 
phenomena from about three to five hundred miles in space. 
have added new and exciting data. The very recent strides 
made in space science will produce further developments inthe 
science of meteorology. There is no better outlet for scien- 
tific talents than this rapidly expanding science of the atmos- 
phere. 


It is one thing to observe and record the weather for 
historical purposes; it is quite another to use these data and 
attempt to predict with any degree of accuracy the weather for 
the coming week or even for the next few days. This latter 
problem has always fascinated mankind, and our folklore 
abounds in quaint sayings and rhymes about tomorrow’s 
weather. It was not very long ago that the farmer, the sailor 
and the storekeeper each tried his hand at weather forecast- 
ing, or relied on the local prophet who, perchance, had made 
one or two fortunate guesses. The trans-Pacific or trans- 
Atlantic jet pilot does not depend on weatherlore, for his 
arrival thousands of miles away in the next few hours cannot 
be left to chance; his route forecast is just as essential to 
his flight as the fuel he carries. 
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The scientific forecasting of weather is a relatively 
young branch of meteorology. It relies not only on local obsery- 
ations, but also on observations taken at the same time over i 
a wide area of the globe, both at the surface and high into the ' 
atmosphere. The weather data thus obtained must be analysed | 
by trained meteorologists who then translate the observed 
data into forecasts of the weather which may be expected to 
develop. A weather forecasting service consists essentially | 
of a select group of highly trained technicians, an efficient | 
communications system and a staff of scientifically trained | 
meteorologists capable of analyzing the data collected. 
The quality of the forecast is dependent on the quality of 
the observations taken by the meteorological technicians. | 


The Meteorological Branch of the Department of Transport 
is the governmental organization responsible for the dissemina- 
tion of weather services to aviation, industry, agriculture and 
all the other requirements of the general public. The govern- 
ment weather service provides forecasts for all flying in 
Canada and over neighbouring waters including trans-Atlantic 
and trans-Pacific flights. A great number of industries are 
served by forecasts tailored to meet their particular needs or 
by statistical information on climate in their locality. There 
is, of course, no group of people who are more interested in 
forecasts and weather than farmers and fishermen. In addition 
there are many ways in which the Meteorological Branch aids 
the public. It provides frost warnings for fruit growers and 
contractors, storm warnings for fisherman, railways, bus and 
truck operators; humidity and precipitation data for the 
control of forest fires and for industrial processors; weather | 
advice to shippers of perishable goods. 


There are approximately 2,200 full-time employees in | 
Canada’s meteorological service. More than half of these are 
meteorological technicians who are stationed throughout | 
Canada from St. John’s Newfoundland in the east to Victoria, 
B.C. and the Yukon in the west; from the Great Lakes to 
Resolute and other northerly outposts in the Arctic. These 
meteorological technicians are stationed in both rural and | 
urban locations, the chief centres being Vancouver, Victoria, 
Edmonton, Whitehorse, Calgary, Winnipeg, Toronto, Ottawa, 
Montreal, Moncton, Gander, Goose Bay and Halifax. There is 
a continuing demand for meteorological technicians in our 
expanding meteorological service. 


NATURE OF THE WORK 


The meteorological technician may work initially as a 
surface observer and chart plotter, or as an upper air techni- 
cian. The nature of the work in each case is as follows: 


SURFACE OBSERVER AND CHART PLOTTER 


There are two kinds of surface weather observations — 
Synoptic and aviation. Synoptic observations are complete 
general observations made every six hours and transmitted in 
an international code to all major forecast centres throughout 
the world. The code is concise and independent of all lan- 
guage barriers. The taking of a complete coded observation 
can be done in approximately twenty minutes. 


The aviation observations are more specialized observa- 
tions which are taken hourly except in poor flying conditions 
when more frequent observations may be required. In taking 
surface observations, the observer must observe and record 
the pressure, temperature, humidity, wind speed, precipitation, 
cloud types (including height and amount) and note the 
presence or absence of rain and snow. A number of meteoro- 
logical instruments are used. For example, the usual method 
of measuring cloud heights in the daytime is to release a 
hydrogen-filled balloon which rises at a predetermined rate; 
its time of entry into the cloud base is used to compute cloud 
height. Aviation reports are used by all domestic and military 
aviation in Canada. Meteorological personnel at airports re- 
ceive these reports from all Canadian stations, within minutes 
after the time of origin. 


The observer is often required to plot weather charts 
between hourly observations, but at large centres, such as at 
airports where many requests are made for weather data, the 
observer uses his full time on observing duties. Similarly, the 
plotter, who is preparing detailed charts for the forecaster’s 
analysis, cannot be interrupted for observation work. Usually 
these duties are rotated so that all technicians have the oppor- 
tunity to develop their plotting and observing skills. 

Chart-plotting duties are similar to those of a draftsman. 
Speed and accuracy are essential. The observing duties are 
very interesting and exacting inthat the observer is constantly 
watching the developing weather systems. Furthermore, 
his service to the public, to industry and to operators of 
aircraft demands skill and good judgment. It is a most respon- 
sible job and new problems are continually being provided by 


the ever changing weather. 


Having completed the initial courses at the Air Services 
Training School and/or the Upper Air Training School, and 
after two to three years experience, the technician is eligi- 
ble on a merit basis, for advancement by promotional compe- 
tition in such specialized positions as (1) Ice Observer 
(2) Officer-in-Charge of an Observing Station (3) Presenta- 
tion Technician (4) Operations Technician (5) Senior Tech- 
nician at a forecast office (6) Research Assistant (7) Instru- 
ment design and development (8) Meteorological Instructor 
(9) Meteorological Inspector (10) Climatological analyst 
(11) Climatological data processor, etc. A new and very 
interesting position has recently been added to this list — 
Satellite Laboratory Technician. The nature of the work in 


several positions is as follows: 


UPPER AIR TECHNICIAN 


Surface observations alone are not sufficient to allow the 
meteorologist to make an adequate forecast. He must know 
the temperature, pressure, and moisture content of the air and 
the direction and speed of the winds at all levels in the lower 
atmosphere which extends upwards for several miles. Obser- 
vations of this kind are called upper air observations and are 
indispensable to the modern forecaster. These are also used 
extensively in atmospheric research and for studies in clima- 
tology. The upper air technician is a qualified surface observer 
with the additional skills needed to make upper air observa- 
tions. Twice a day at precisely the same time an electronic 
instrument, called a radiosonde, is sent up through the atmos- 
phere from more than 30 stations in Canada. These instruments 
are carried aloft by large rubber balloons filled with hydrogen. 


A meteorological technician prepares to release a weather balloon. 


The balloons rise about 1,000 feet per minute and as they 
rise they expand until they reach the limit of their elasticity 
and burst at altitudes of some 100,000 feet. The diameter of 
the balloon at this stage is approximately 25 feet, as com- 
pared with 6 feet when it is inflated on the ground. 

The radiosonde itself has sensing elements which mea- 
sure the pressure, temperature, and humidity of the air as it 
ascends, It also has a small radio transmitter which transmits 
these data continually to the ground station where they are 
automatically recorded. All the information so collected is 
evaluated, plotted on special charts, and finally coded and 
transmitted to be used by meteorologists in forecast prepara- 
tion. When the upper air observer is not engaged in making 
hydrogen for his large balloons or preparing for these ascents, 
he is often engaged in surface-observing duties. Quite often 
the complete weather station, especially in the north, is 
staffed by upper air technicians only; the need for multiple 


qualifications is therefore justified, 


Generally, the upper air observing stations are in the 
smaller settlements. Several are in the sub-Arctic regions 
and about one quarter of them are north of the Arctic Circle. 
One is at a location in the North Pacific. Two weather ships 
which operate from Victoria take turns based on six-week 
periods of ‘‘on station’’ duty. The very location of several of 
these stations has an appealfor many who want the experience 
of visiting parts of our country they would not normally see. 
For those who plan to proceed to university at a later date, 


the remote stations offer an opportunity to save money. 


ICE-OBSERVER 


For the technician who wishes to combine the desire for 
advancement with a wish to see more of Canada’s northland 
than most people ever do, a career aS an ice observer may be 
the answer. Ice observers provide the basic information that is 
so necessary to conduct large shipping operations in areas 
where ice may affect shipping. Winter navigation in the 
Gulf of St. Lawrence, Hudson Bay shipping and the resupply 
of Arctic outposts are examples of activitiesin which ice 
observations are of great value to navigation and great finan- 
cial importance to the welfare of Canada. 


The prospective ice observer must have a minimum of 2 
years experience in meteorological observing duties before 
being selected for ice observing training. Additional credits 
are given to technicians with Arctic, marine or aircrew ex- 
perience. A course in the procedures of ice reconnaissance 
is given at Meteorological Headquarters in Toronto. The 
syllabus includes interpretation of sea ice, aerial navigation, 
ice physics, geography, radar observing and oceanography. 
The use of complex electronic systems such as mapping 
radar, doppler navigational radar, high-speed computers and 
closed circuit television monitoring systems has been greatly 
emphasized over the past few years. The ice reconnaissance 
aircraft interiors resemble elaborate electronic laboratories 
and the ice specialist is trained to make full use of every 
component. The regular course is supplemented by a course 
in radarscope interpretation. Field training includes a mini- 
mum of one hundred flying hours. From the visual and radar 
stations in each aircraft, the characteristics of sea ice 


are carefully chartered and directions passed directly to ships 
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A radiosonde and transmitter about to be launched. The 
dome houses a radio direction finder which tracks the radio- 
sonde and balloon. 


Ice observers at work in specially-instrumented DC-4 ice 
reconnaissance aircraft. 


through the aid of powerful transceivers. At the end of each 
reconnaissance flight, which may last as long as fifteen hours, 
the four or five technicians assigned to a unit prepare detailed 
ice charts for facsimile transmission and duplication as well 
as a coded technical message for prompt radio transmission. 


In addition to flying operations, the ice specialist is 
assigned to Departmental icebreakers where the helicopter 
becomes his observing platform. Besides ice observing duties 
he is required to take weather observations and provide 
briefings to ship’s crews. 


CLIMATOLOGICAL ANALYSTS 


A number of highly skilled technicians are employed in 
the provision of climatological data and information to govern- 
ment departments, business, educational institutions and the 
general public. This is done by providing special transcripts 
of data, by supervising others in the preparation of data and 
summaries, by the use of special graphs and charts, and 
through the medium of the publications of the Climatology ’ Rae ot ; 
eee in addition technicians provide Support to 


research programs require specialized observations. For exam- 
ple, research technicians are engaged at precent in measuring 
weather elements within a dense forest, meteorological factors 
affecting air pollution, and rainfall patterns in small water- 
sheds in the Rocky Mountains where methods of improving 
river flow are sought. 


research 
scientists in such fields as cloud seeding, air turbulence, 
The work requires a good general knowledge of meteoro- special use of weather data in agriculture, forestry and water 


logy and a detailed knowledge of the standard observing resources. These technicians may undertake statistical 
practices; the ability to express oneself clearly in speech and studies, the plotting and analyzing of specialized charts 
writing, and special knowledge of data processing. The work and graphs, and computer programming. Promotion in the 
can be very rewarding because there are frequent direct research series is based mainly on the quality and quantity 
contacts with the users of the data. This is a rapidly expand- of the work accomplished -by the research assistant. 

ing area with personnel located in Climatology Division 

at Meteorological Branch Headquarters in Toronto and at the 

major centres across Canada. 


CLIMATOLOGICAL DATA PROCESSORS 


Research assistant sits at controls of the airborne radiation 
thermometer through which he records the lake temperature 
while in flight. 


All climatological data are transferred to punched cards 
after being processed through a quality control system. The 
experienced observer is used in the quality control system 


to assess the accuracy of the data and make the necessary 
corrections before processing. 


RESEARCH ASSISTANTS 


In order to advance man’s knowledge of meteorology and 
permit application of weather knowledge to important sections 
of the national economy, the Meteorological Branch under- 


takes both theoretical and applied research. A number of these 


PRESENTATION TECHNICIAN 


Technicians undertaking a presentation function provide 
service to a great variety of users — press, radio, television, 
industry, agriculture, marine interests, general public and 
aviation interests including aircrew. Their role is to make 
available to the user the information he requires, whether 
it be actual weather reports, forecasts of various kinds, or 
climatological information. 


OPERATIONS TECHNICIAN 


These technicians are employed at main forecast offices 
in direct support of the Meteorologist’s analysis and forecast- 
ing duties. Typical assignments are: preparation of special 
charts; taking weather-radar observations; making computations; 
preparation of flight documentation; maintaining weather 
displays and monitoring forecasts. 


SATELLITE TECHNICIAN 


The newest, and one of the most interesting duties, is 
that of Satellite Technician. The primary duties are concerned 
with the operational ‘‘read-out’’ of photographs froin satellites 
in orbit around the earth. These satellites transmit photographs 
of cloud and sea ice conditions by day and infra-radiation data 
by night. The technician is required to prepare location data of 
orbits passing over their operational areas and to compute 
the time of these orbits. The data is then used to program a 
directional antenna for reception of the information. The 
technician is then required to grid and position the photo- 
graphs, using elementary mathematics to obtain a geographical 
location. He also is responsible for elementary interpretation 
of the photographs, particularly photographs having meteorolo- 
gical significance. 


In addition, he may be required to obtain information 
related to other selected studies. 
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WORKING CONDITIONS 


Most of the work of a meteorological technician is per- 
formed indoors except in very special cases. The surface, 
the upper air, and the ice observer must take observations in 
varying kinds of weather conditions. For duty in the Arctic 
and sub-Arctic, and for flying duty, a special issue of pro- 
tective clothing is provided. Even the most remote locations 
are equipped with modern offices and adequate living accom- 
modation. The work week is forty hours, but at isolated 
stations longer hours are required for which adequate over- 
time is paid. Fellow workers are mostly Canadian, in the 
same age group and with the same educational background, 
There is a Public Service Association to which many techni- 
cians belong, but membership is purely voluntary. Each 
technician is entitled to three weeks’ vacation plus ten 
statutory holidays per year. Upper air observers usually 
remain for a one-year period at an isolated station. Remote 
stations are well equipped for the pursuit of hobbies with 
excellent recreational facilities, including a good library, 
Many of the stations have married accommodation units and 
many more are planned for the future. Even at the most re- 
mote stations, flights and ship visits are made frequently for 
purposes of supply, communication and mail delivery. Amateur 


radio also provides an interesting medium of communication. 


A meteorological technician briefs a pilot on weather he 
may expect to encounter during a scheduled flight. 


QUALIFICATIONS NECESSARY 
FOR ENTRY AND SUCCESS 


Satisfactory matriculation standing, good physical con- 
dition with good eyesight coupled with the general qualifi- 
cations of mental alertness, initiative, leadership and a good 
sense of duty will ensure advancement in the meteorological 
technician career program. 


PREPARATION NEEDED 


Special attention should be given to Physics, Mathema- 
tics and Geography in matriculation subjects. The initial 
training is given at the Air Services Training School at 
Ottawa and the trainee is paid while taking this four-month 
course. The course is given at least four times a year. 


For better qualified and experienced technicians, oppor- 
tunities are available as: instructors in various meteorolo- 
gical training centres, inspectors and in administrative and 
management work associated with the operation of smaller 
weather stations. There are positions which offer trainingin 
electronics, radar, and in design and development of meteo- 
rological instruments to technicians with a high technical 
background to enable them to cope with advanced training cour- 
ses. 


EMPLOYMENT,ADVANCEMENT,OUTLOOK 


Application for employment should be made through the 
Federal Public Service Commission. Posters announcing 
Public Service openings are prominently displayed in all post 
offices throughout the country. 


Persons entering the meteorological technician field are 
usually between the ages of eighteen and thirty except in 
Special cases where candidates are transferring from allied 
occupations, There are excellent promotional opportunities for 
diligent and ambitious technicians. On graduation from the 
Air Services Training School in Ottawa, a technician is ap- 
pointed as a ‘Technician 1 Meteorological’? and after nine 
months of satisfactory performance in the field, he will 
be promoted to Technician 2 Meteorological. Promotion to 


higher grades depends entirely on the ability and achievement 
of the individual. More than fifty percent of our entire tech- 
nician establishment consists of Technicians Meteorological 
4, 5, 6, 7 and 8 categories. The opportunities for advancement 
are much better than the average career programs available to 
high school graduates. 


CLOUDY SUBJECT —— An instructor in the Department of Transport’s 
Air Services Training School at Ottawa International Airport points out 
cloud formations on a training model. 


REMUNERATION 


Salaries are revised upward from time to time but at time 
of writing, for purposes of comparison, a meteorological 
technician in training receives $250 monthly while on course 
in Ottawa. On graduation he is paid at the Technician 1 
Meteorological level. There are eight Technician Meteorolo- 
gical levels. Salaries range by some $5,375 from $3,949 a 
year as a Technician 1 Meteorological to $9,488 a year at 
the Technician 8 Meteorological level. 


On successful completion of the Upper Air course a tech- 
nician is promoted to Technician 3 Meteorological. After 
three years of satisfactory service as a Meteorological 
Technician, two of which were in Upper Air work, he may 
be promoted to Technician 4 Meteorological. 

On successful completion of the Ice Observer course and 
on assignment to Ice duties, a technician is promoted to 
Technician 4 Meteorological and after one year of satisfactory 
service as an Ice Observer, he may be promoted to Technician 
5 Meteorological. 

Isolation allowances are paid at isolated posts. These 
allowances vary from $20 to $150 per month, depending on 
the services provided and the marital status of the employee. 


The Government of Canada provides a superior super- 
annuation plan which allows for 70% pension at age 60 on 
completion of 35 years of service. With less service the plan 
is computed by allowing 2% pension for each year of service. 
This pension is computed on the best consecutive six years 
salary. Medical and hospital plans also are available. 
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ADVANTAGES 


This occupation combines security and good pay with 
prestige and a pleasant scientific environment. It is one of 
the few jobs where secondary school physics and mathematics 
are directly applicable to the duties of the position. Full 
training is provided with pay and promotional opportunities 
are offered on an objective merit system. It offers the second- 
ary school graduate a complete career program which is 
limited only by his own capabilities. 


DISADVANTAGES 


The weather observer and plotter by nature of the service 
provided is required to work on a rotating shift basis for at 
least part of his service. The Meteorological Service provides 
information to users 24 hours a day 7 days a week. 


HOW TO GET STARTED TOWARD 
THE OCCUPATIONS 


Study weather reports as presented over television and 
radio and in the daily newspapers and consult your geography 
text. Become familiar with some of the methods employed to 
assemble information needed to prepare weather forecasts and 
be interested in finding out how such forecasts are prepared. 
Some of the booklets listed in the ‘‘*For Further Reading’ 
section of this monograph will prove helpful in this connec- 
tion. A visit to any local office of the Meteorological Branch 
of the Department of Transport and an interview with a meteo- 
rologist or meteorological technician will help one to find 
out more about a career as a meteorological technician. 
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RELATED OCCUPATIONS 


| 

Radio operators and air traffic controllers are closely | 
related to the meteorological techriician in that they provide 
allied services to aviation. They are usually housed in the | 
same office building at airports and they, too, must work on 
a rotating shift schedule for 24 hours operation. As far as 1) 
actual duties are concerned, there are no comparable oceu- 
pations. The observation of weather conditions and the. 
symbolic plotting on weather charts are very specialized | 
fields. | 


FOR FURTHER READING 


Books: Understanding the Weather. By CG Sutton. 
Penguin Books Ltd., New York, N.Y. 1960. 


Weather Ways. By Harvey Johnston, Meteorolo- 
gical Branch, Department of Transport, 315 Bloor 
Street West, Toronto 5, Ont., 1961. 


The Way of the Weather. By Jerome Spar. 
Creative Educational Society, Mankota, Minn,, 1960. 


Pamphlets: Airport Campus. (Queen’s Printer, Ottawa) 


What You Can Do About the Weather. Meteorological 
Branch, Department of Transport, 315 Bloor Street 
West, Toronto 5, Ont. 


Making the Most of the Forecast. Meteorological 
Branch, Department of Transport, 315 Bloor Street 
West, Toronto 5, Ont. 


Climate of Canada. By C.C. Boughner and M.K. Thomas, 
Reprinted from Canada Year Book 1959 and 1960. 
The Queen's Printer, Ottawa, Ont. 


Periodicals: Weather (monthly) 49 Cromwell Road, 
London §.W. 7, England, 


Meteorological Magazine (monthly) Meteorological 
Office, London England. 


Weatherwise (monthly), American Meteorological 
Society, Boston, Mass. 
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